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CHAPTER 1 
INTRODUCTION 
Ever since we studied ancient Egyptian culture based on their drawings on 
temple walls, we have questioned and researched the relationship between 
culture, pictures, and perception. Culture has been considered one of the most 
important factors that has shaped our perception of visual stimuli. About the 
cultural influence on our perceptions, Jamieson says, "Much has been learned in 
recent decades about how we humans selectively filter the stream of stimuli 
from the world around us, actively seeking certain perceptual cues and ignoring 
others. We use cultural models to simplify, organize, and interpret our 
perception of reality" (28). Research on culture and perception has also 
examined people's pictorial perception. Ethnographers, behavioral psychologists, 
and communication experts have studied various pictorial perceptions based on 
culture. 
Culture and pictorial perception have become more important than ever 
before because technology now enables us to communicate globally. One of the 
major reasons for this global communication is that electronic mail and the 
World Wide Web have been used all over the world. Laurie F. Ruberg and Mary 
G. Miller observed how much nowadays these network systems have become 
effective communication methods: liThe dramatic increase in use of electronic 
mail represents a technological change with a direct and indirect impact on all 
segments of our society" (261). Because most computer companies design their 
software programs graphically, computer screen icons have become important. 
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Despite the fact that these electronic information systems are bringing our 
worlds closer, most visual icons and cues may not have been designed 
appropriately. Although computer screen designers try to create effective icons, 
these icons are still culture-specific or, in many cases, they just are not related to 
the product. On one computer screen, international users as well as American 
users may encounter the same icons, which do not make sense to one or both of 
these audiences. Many questions arise about icon design: How can we design 
icons that bridge these cultures? Are there any universal icons? If icons are 
culture-specific, how can we design more effective icons for users in other 
cultures? 
In order to examine these questions, I did a user-test for computer icons 
selected from the Eudora Pro software program, which was produced to help the 
users communicate through electronic mail. In this paper, I first will review 
literature regarding research on culture and pictorial perception, international 
communication, and icon design. Second, in my research background section, I 
will explain how my hypotheses have been set up and why I decided to have 
Asian and American subjects as my main focus groups. Third, I will illustrate 
my research methodology. Fourth, I will present my research results and discuss 
those results. Finally, I will suggest guidelines for international icon design 
based on my research, and raise some questions for further research that were 
prompted by my study. 
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CHAPTER 2 
LITERATURE REVIEW 
Research on the relation between pictorial communication and culture 
has been done in various fields. By reviewing some of this research, I intend to 
show what the findings are, what questions researchers have raised, and how 
these questions lay a foundation for my own research. This literature review 
consists of three sections related to my topic: 1) culture and pictorial perception, 
2) international communication, and 3) icon design. 
Culture and Pictorial Perception 
The correlations between culture and pictorial perception have been 
studied by many researchers. The main question discussed was how pictorial 
perceptions and representations differ from one culture to another. Researchers 
have examined this question because they do not want to proliferate our 
homogeneous ideas on pictorial perception, ideas which have been derived from 
our blindness to other cultures. In his article "The Study of the Problem of 
Pictorial Perception among Unacculturated Groups," William Hudson studied 
the problems of pictorial perception and further examined an important topic--
"homogeneity of the use of visuals." This article outlines variations in pictorial 
perception among different cultures, especially that of Africans contrasted to that 
of Westerners. Hudson asks a significant question: "How effective will it [the 
didactic use of pictorial material] be?" and tries to answer that question: "lts [the 
didactic use of pictorial material] effectiveness depends upon two factors, viz., the 
form of the representation used and the nature of the sample perceiving it" (105). 
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Ethnographic studies have been done by researchers to show how pictorial 
perception differs based on culture and geographical environment. Jan B. 
Deregowski, James Mangan, and Rune Pettersson have observed cultural 
differences in pictorial perception. Through the experiments in Africa, 
Deregowski examines the pictorial perception of the people from different 
cultures. Deregowski's research in 1972 shows which forms of pictorial 
representation Africans prefer and how they identify and interpret pictures. For 
example, he observes "how conventions for depicting the spatial arrangement of 
three-dimentional objects in a flat picture can also give rise to difficulties in 
perception" (82-84): His article "Pictorial Perception and Culture" includes an 
ecological study of visual perception. Although the test of IIpictorial depth 
perception" is limited to Africans, it opens a way to develop further research and 
raises a good question: "Do people of one culture perceive a picture differently 
from people of another?" (82). His answer seems to be yes, and he asserts that 
drawings don't offer us a universal lingua franca (88). 
James Mangan elaborates on Deregowski's research and observes various 
cultural conventions of pictorial representation and suggests implications for 
education in his article "Cultural Conventions of Pictorial Representation: Iconic 
Literacy and Education." Mangan argues that people are attuned to learn how to 
interpret visuals based on their culture: "Instances such as these underline the 
point that visual perception, which also includes the interpretation of pictures, is 
learned. What specific mode of interpreting visual images is learned depends on 
one's culture" (246). Mangan further discusses visual perception based on 
people's prior knowledge: "It is the 'cognitive map--the record of experience, 
previous perceptions and learned concepts stored and arranged in the brain--that 
allows us to 'see'" (245-46). Although this article was written in 1978, it observes 
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the connection between people's perceptions and interpretations of visual 
representations and the environments in which they live. Mangan strongly 
suggests pre-testing images in cultural contexts for effective pictorial symbols. 
Similar to Mangan, Rune Pettersson also did an ecological study in his 
article "International Review: Cultural Differences in the Perception of Image 
and Color in Pictures" and found that "on closer examination these differences 
[in visual perception and pictorial conventions among people from various 
countries] appear to be related to cultural factors rooted in geographic location as 
well as in level of technological development" (43). Pettersson's sociological and 
ecological study reports different cultural conventions in visual perception such 
as differences among "primitive" people and "modem" people who are divided 
based on the industrial and technological status (43). As Hudson mentions, the 
"heterogeneity of education, industrial experience, acculturation and tribal 
origins is the order of the day (91)"; sociological and cultural factors seem to affect 
people's perceptions. 
Technology has changed rapidly since Pettersson's article, written in 1982. 
By learning from the early research findings and discussions, we should not 
forget to keep studying cultural influences on pictorial perception. As 
technology changes, so does pictorial perception. The step many researchers 
have been taking, and will need to continue to take, is to update and elaborate 
earlier observations to contemporary situations. 
Research on Intercultural Aspects of Professional 
Communication 
In the area of professional communication, researchers have also studied 
and observed the emerging importance of international communication. Since 
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technology has advanced the speed and methods of our communication, our 
world has become smaller. Dora Tippens addresses the business-oriented needs 
of intercultural communication: 
We live in a smaller world where fiber optic networks span continents, 
and individual products contain parts that are made and assembled in 
several countries. In fact, "supranational" business--no national borders 
or boundaries--will be the operative term. (390 qtd. N. F. Matsuura) 
Charles Kostelnick gives theoretical background to international 
information design in his article "Cultural Adaptation and Information Design: 
Two Contrasting Views." Through examining three aspects of document design-
-perception, aesthetics and pragmatics, he argues that "approaches to using visual 
language in a cultural context can be placed on a continuum with global 
(universal) on one end and culture-focused on the other" (182). About the 
conflicts between the universal and culture-specific approaches, Kostelnick tends 
to suggest a compromise of both. 
While Kostelnick gives more theoretical explanations on international 
document design, William Horton and Herbert E. Vogt suggest practical 
guidelines. Horton warns against a communicator's tendency to tum graphics 
into a universal language in his article "The Almost Universal Language: 
Graphics for International Documents." "This naive approach [graphics as a 
universal language] can backfire, for graphics are not universal unless expressly 
designed as such" says Horton (682). He gives extremely useful guidelines for 
international document design. He urges designers to "take reading habits into 
account, consider artistic conventions and expectations, allow for different 
learning styles and rhetorical preferences, surpress unimportant details" (683-85). 
Vogt also points out potential problems when translating documentation and 
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suggests useful ways to reduce these problems through the use of graphics in his 
article "Graphic Ways to Eliminate Problems Associated with Translating 
Technical Documen ta tion." 
Unlike most research, which has been done from the Westerners' point of 
view, Kaushiki Maitra and Dixie Goswami observe the characteristics of Japanese 
document design. This case study is done under an assumption that Japanese 
and U.S. culture differ. Maitra and Goswami focus their study on the individual 
translated documents. This case study is significant for two reasons: it is done by 
a Japanese researcher, and it narrows down the focus to the visual aspects of an 
annual report which is translated from Japanese to English. By examining 
translated documents, they found that "the Japanese document design process 
models typically emphasize two main points: aesthetics and ambiguity" (198). 
They quote from Kohl to support their ideas: "Kohl points out that 
understanding the ambiguity of Japanese language and their cultural preference 
for aesthetics are key to understanding Japanese communication practices. He 
says that for the Japanese, the ambiguity of their language is simultaneously a 
source of bewilderment and fascination" (200). Their observations on the 
Japanese and American visual images are helpful to get an overview of the 
different cultural preferences for visual images. 
Research on Icon Design 
As electronic communication has enhanced international 
communication, computer icon design has been one of the most important 
components in visual communication across cultures. Many books provide 
guidelines in computer icon design. Deborah J. Mayhew suggests many 
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principles and guidelines that computer icon designers should keep in mind 
such as "the user profile, conceptual models, dialog styles, input and output 
devices, organization of functionality, screen layout and design, response time, 
etc." 
William Horton includes a special chapter for icons for international 
products in his book the Icon Book. Horton urges icon designers consider 
various cultural differences: "True, icons can help products surmount barriers of 
language and culture, but not without carefully accounting for these differences" 
(241). He suggests that designers should "emphasize icons, remove or translate 
text, avoid culture-specific symbols, consider reading and scanning direction, 
generalize images, create international symbols, translate labels, and review and 
test" (241-66). 
In keeping with Horton's recommendations, communicators should 
"study the culture and values of potential users (265)." Robert E. Griffin and 
William J. Gibbs, and William J. Gibbs and Vichuda Rattanapian did user tests 
on international icon symbols and their cross-cultural implications. Griffin and 
Gibbs tested the usability of icons selected from commonly used visual symbols 
for U.S. and Jamaican audiences. Their research showed that (1) both the 
Jamaican and U.S. audiences differed in their interpretation of the majority of 
the symbols in the study; (2) international audiences do not understand symbolic 
messages in the same manner as U.S. audiences; (3) most subjects seem to make 
quick fixations and rapid judgments about pictures; and (4) if symbols must be 
used, we should use only those that are commonly understood by all people (138-
39). 
While Griffin and Gibbs' user test focused on u.s. and Jamaican audiences, 
Gibbs and Rattanapian's pilot testing of instructional software with video 
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included U.S. and Thai subjects. They report differences between these two 
groups of subjects. For example, Griffin and Rattanapian observe that "Thai 
subjects ask fewer questions than U.S. subjects, and they hesitate before exploring 
program options more so than U.S. subjects" (202). By observing the behavioral 
differences between the U.S. and Thai subjects, Griffin and Rattanapian wish to 
open their research for further investigation of various cultural factors. 
From the computer experts' point of view, research exists on computer 
icon design. While Yvonne Rogers gives a good overview of how useful icons 
are and how they are classified (105-110), Philip Rubens and Robert Krull outline 
principles for designing icons. These articles are written more technically than 
other articles; however, Rogers, and Rubens and Krull emphasize the same 
issue--the importance of well-designed icons. Rogers identifies important 
problems of icons: 
Although we may find it easier to learn interfaces that correspond more 
with our way of viewing the world, it has been argued that icons may not 
actually fulfill this role. One of the main problems with iconic interfacing 
is that while on some occasions it is relatively easy to interpret the 
intended meaning of an icon, for others a whole range of different 
meanings can be attributed to a single icon--each being as valid as the 
other (106). 
As a solution to the problem addressed above, Rogers suggests that "The 
ambiguity of the meaning of an icon, however, can be narrowed down by the 
context in which it is displayed" (106). Rogers emphasizes the importance of 
context for icon design, which is essential to designing international documents. 
Rubens and Krull in advising how to design sign systems, they emphasize 
three techniques: "leveling, sharpening, and assimilation." Although these 
principles of sign systems seem to help icon designers, their design principles 
also can be used to view icon design in more structured ways. Many researchers 
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observe that we need standardization of icon design, and Rubens and Krull's 
"Communicating with Icons as Computer Commands" will help to develop 
such principles and standards. 
While Rogers, and Rubens and Krull give theoretical guidelines for icon 
design, many practical usability tests have also been done by researchers like 
Charles J. Kacmar and Jane M. Carey; Udo Arend, Klaus-Peter Muthig; and M. W. 
Lansdale, M. Simpson and T. R. Stroud. The purpose of using icons in computer 
software programs has been addressed by Kacmar and Carey from the viewpoint 
of departments of computer science and business. "Graphical user interfaces 
(GUI) allow users to select objects or specify operations by directly manipulating 
objects using mouse or keyboard actions" (443). Through their usability test, 
Kacmar and Carey observe that "performance was optimal in the graphics-only 
groups in other experiments but optimal in the text-only and text-and-graphics 
groups for this study" (454). Along with observing the different results between 
other experiments and their study, Kacmar and Carey recommend 
standardization of icon design: "Standardization efforts will attempt to minimize 
user errors and increase the speed of making selections while considering new 
applications, interface procedures, user characteristics, and advances in display 
technology" (444). 
Lansdale, Simpson, and Stroud did a study similar to that of Kacmar and 
Carey in which they examined the relationship between texts and graphics. 
However, they took a slightly different approach that involves words and icons 
as external memory aids when people do an information retrieval task. Based 
on their research, they observe that "In the comparison of words and icons, there 
was no evidence that the modalities of the enrichers were a significant factor in 
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recall. Recall performance seems to be primarily related to the 'semantic fit' of 
the documents and the attributes selected to enrich them" (111). 
While Kacmar and Carey tested the effectiveness of using graphics, texts, 
or a combination of graphics of texts, Arend, Muthig and Wandmacher tried to 
find out the relationship between global (abstract) and representational features. 
They report that "results revealed that abstract icons were searched and selected 
much faster than both word commands and representational icons" (411). 
Arend, Muthig and Wandmacher conclude that "when icons are used in menu 
selection, visual distinctiveness (due to global features) seems to override 
representativeness (due to local features)" (411). 
The usability tests illustrated above have found which icons are effective 
for certain groups, and they report their findings and further provide useful 
guidelines. The research and usability tests on icon design help us to continue 
further study. This constant research will eventually contribute to improve our 
international communication. "We know, culturally, that we can send 
electronic signals as voice through a telephone. The leap to the new originator 
of the signal, the computer, is small," say Rubens and Krull (29). When designed 
in cross-cultural context, computer icons will be able to bridge the gap across 
different languages. 
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CHAPTER 3 
RESEARCH BACKGROUND 
Carolyn Wood Sherif says in her article "Bias in Psychology" that lithe 
final cultural wallop packed by a research situation concerns the activity 
performed by the research subject. How does she or he regard the tasks--as easy 
or difficult, fun or boring, familiar or strange? The researcher's choice of what is 
to be done, and hence, of what behaviors are to be examined, is critical"(49). The 
researcher's choices and decisions in doing research may be as important as the 
subjects' responses and research findings. Doing research on people's pictorial 
perception is an especially sensitive, broad, and context-oriented project. Early 
research has guided several different directions in pictorial perception such as 
cross-cultural pictorial representations. However, there still remain numerous 
unexamined aspects of people's pictorial perception, particularly in technical 
communication. 
This research background explains how I came to design my research 
hypotheses and issues. My hypotheses came from other researchers' cultural 
observations of verbal communication. Because many cultural characteristics 
have been observed in verbal communication, I intend to test whether these 
same characteristics can be applied to visual communication. Because it is also 
questionable that the cultural characteristics exist with reference to perception of 
pictures, I hope my research can examine existing cultural characteristics. First, 
I'll review what cultural characteristics have been linked to verbal 
communication. Then, from these characteristics, I will derive my hypotheses 
and issues. 
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Cultural Conventions based on Verbal Communication 
Although many researchers--including Deregowski, Mangan and 
Pettersson--have tried to identify characteristics of people's pictorial perceptions 
based on their cultures, there also has been research about various cultural 
conventions based on verbal communication. Although the research doesn't 
deal specifically with visual communication, it is worth examining because we 
technical communicators can apply the cultural conventions and characteristics 
of verbal and oral discourse to find the connections between people's non-verbal 
and verbal characteristics. 
When technical communicators report their findings on various cultural 
conventions, they cannot avoid the danger of overgeneralization due to their 
limited foreign language ability, the size of a test, or their own cultural biases. It 
is perilous to state that "because North Americans tend to be linear thinkers, 
argumentation usually follows a deductive cause/effect pattern in which a 
general statement is made and then details to support the statement follow. 
Asian correspondence is less linear and more inductive" (Boiarsky 247-48). 
Many exceptions to these statements might exist. About cultural stereotyping 
and bias, Sharon D. Stewart and Sara M. Stohl quote from N. Coward that 
"cultural bias is the way a culture assimilates, comprehends, and synthesizes 
information, in addition to ingrained social traits or attitudes that inhibit one 
culture's ability to understand the language of another" (8). 
Outlining different cultural conventions, Emily A. Thrush defines 
"contrastive rhetoric research" as lithe areas of linguistics [that] studies the 
differences in patterns of organization, logic, and arrangement in discourse from 
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culture to culture" (276). Thrush gives examples from "high context" and "low 
con text" cultures: 
people in high context cultures tend not only to have the same knowledge 
of the world, but also share attitudes, feelings, and values .... an example 
of a high context culture is Japan .... The United States, on the other 
hand, is a 'low context' culture. Regional, ethnic, and religious differences, 
as well as differences in educational systems, produce a society where the 
writer can assume little shared knowledge and few shared values or 
attitudes (275). 
There are many definitions of high context and low context. Although it 
may be a generalization to say one culture is high context oriented and the other 
is low context oriented, these distinctions can be applied to improve our 
communication methods. Among them, Edward T. Hall's definition provides a 
good insight regarding differences in communication: 
A high context (HC) communication or message is one in which most of 
the information is already in the person, while very little is in the coded, 
explicit, transmitted part of the message. A low context (LC) 
communication is just the opposite; i.e., the mass of the information is 
vested in the explicit code. Twins who have grown up together can and 
do communicate more economically (HC) than two lawyers in a 
courtroom during a trial (LC), a mathematician programming a computer, 
two politicians drafting legislation, two administrators writing a 
regulation (6). 
Carolyn Boiarsky's describes the characteristics of cultural and rhetorical 
conventions of Asian culture which need to be examined. Boiarsky proposes 
that contrasted to the Western tradition, Asian correspondence is complex, 
abstract, indirect, non linear, inductive, and personal (246-48). Joann Temple 
Dennett discusses the Japanese writing convention kishotenketsu and concludes 
that "The Japanese desire to surprise, delight, or otherwise engage the emotions 
of the reader can produce technical writing that baffles American readers who, 
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more often than not, skim or speed-read a text that they expect to move from 
premise to conclusion through readily identifiable patterns of inductive or 
deductive reasoning" (116). Similar to Boiarsky's observation that Asian culture 
is more inductive, the classroom examples of Dennett show that all five Japanese 
participants used inductive reasoning when they demonstrated the safest 
equipment to have when driving on ice (117). 
Research Hypothesis 
Like the claims of Boiarsky and Dennett, even many claims about the 
relation between verbal communication and culture differ. However, there is 
common acknowledgment that Asian verbal communication is more emotional 
and less linear and author-oriented. In order to apply these assumptions about 
the characteristics of verbal communication to visual communication, I would 
like to accept them temporarily as a measuring tool to guide my research. These, 
then, will be a basis for the following hypotheses. 
• In identifying representational drawings, there will be no difference between 
American students and Asian students who lived in America more than a 
year. On the other hand, Asian students who stayed in America for less than 
3 months will have a hard time identifying representational symbols which 
differ from symbols in their own countries. 
• When interpreting non-representational drawings which students are not 
familiar with, American students will interpret the drawings more 
realistically. On the other hand, Asian students will interpret the drawings 
abstractly. 
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• When interpreting non-representational drawings which students are not 
familiar with, the interpretations of American students will be various due to 
their low-context culture. The interpretations of Asian students will be 
similar due to their high-context culture. 
I plan to use the cultural characteristics mentioned above to find out how 
they can be applied to visual communication. My research will investigate 
whether the known facts about Asian and Western cultural conventions related 
to people's verbal communication pertain to their pictorial perceptions. 
Issues 
To do empirical research on visuals for students from various cultural 
backgrounds, it is necessary to look at various characteristics of their visual 
interpretations of drawings and symbols. Because there are limitations to 
examining characteristics of cultural conventions, I plan to set up my hypotheses 
on pictorial perceptions of Asian culture so as to focus my research. 
I can set up hypotheses through known cultural conventions. About 
levels of abstraction in various cultures, which is my primary interest, I 
hypothesize that Asian students will interpret drawings more abstractly than will 
students from Western cultures. The following are the issues that I would like 
to explore: 
• cultural similarities/differences comparing the time spent in using the 
computer and getting the right answers 
• cultural similarities/differences in identifying representational icons 
• cultural similarities/differences according to time spent in the U.S. 
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CHAPTER 4 
RESEARCH METHODOLOGY 
The research methodology section consists of several elements that were 
necessary for the research. Because my research focuses on the different/similar 
pictorial perceptions of people from various cultures, I selected eight computer 
icons as test material. International students from IEOP and English 101D 
(English composition class for international graduate students), and American 
students from English 302 (Business Communication) and English 314 
(Technical Communication) participated in my research test. This section on my 
research methodology consists of the following: 
1. selected icons for the research 
2. pilot test for the questionnaire 
3. questionnaire for the test 
4. research subjects 
5. testing time 
6. grouping subjects 
7. groups of subjects and variables. 
Selected Icons for the Research 
My research on pictorial perceptions of people from various cultures was 
based on a user-test of selected computer icons. I planned to examine the 
subjects' interactions when they encounter computer screen icons from the 
Eudora Pro software, which is an electronic mailing system. I chose the Eudora 
Pro because it hadn't been used frequently by students at Iowa State University 
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(I.S.U.). The Computer Science department at I.S.U. was planning to install this 
program in fall 1996 so that many students would be able to use this electronic 
mailing system instead of Vincent, which is highly verbal-oriented electronic 
mailing system. 
One icon came from the main window icons, and the other seven icons 
were selected from the main window toolbar of the Eudora Pro. These are the 
descriptions and functions of the selected icons from the manual for the Eudora 
Pro (17-19). 
1. The first icon is a "Queued Message" icon where the flag on the side of the 
mailbox is in the up position, including the message that users have outgoing 
messages queued for delivery. 
2. The second icon is a "Trash Button" icon which transfers current message(s) 
to the Trash mailbox. Its function is identical to the Delete command under 
the Message menu. 
3. The third icon is a "Nicknames Button" icon which displays the Nicknames 
window. Its function is identical to the Nicknames command under the 
Window menu. 
4. The fourth icon is a "New Message Button" icon which opens an outgoing 
message composition window. Its function is identical to the New Message 
command under the Message menu. 
S. The fifth icon is a "Reply Button" icon which generates a reply to the current 
message or message summaries. Its function is identical to the Replay 
command under the Message menu. 
6. The sixth icon is a "Help Button" icon which displays the Eudora On-line 
Help. 
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7. The seventh icon is an "In Button" icon which opens the user's In mailbox. 
Its function is identical to the In command under the Mailbox menu. 
8. The eighth icon is an "Attach File Button" icon which displays the Attach File 
dialog. Its function is identical to the Attach File command under the 
Message menu. 
Figure 1 shows the eight icons selected for the test. 
~ 00 ~ ~ Eudora 
Icon 1 Icon 2 Icon 3 Icon 4 
Queued Trash Nicknames New Message 
Message Button Button Button 
~ [I] ~ ~ 
Icon 5 Icon 6 Icon 7 Icon 8 
Reply Help In Button Attach File 
Button Button Button Button 
Figure 1: Eight Icons Selected for the Test 
Pilot Test for the Questionnaire 
The pilot test was designed to identify problems with the questionnaire. 
Questionnaires were given to Lee Tesdell, an instructor for English 302 (Business 
Communication) at LS.U. Fourteen of Lee's students participated in the test. 
They were asked to answer the given questions and also to write comments 
about what they thought to be correct. Some subjects wrote that the request for a 
personal identification number was unnecessary. Because many subjects also 
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pointed out that one of the questions was misleading, I revised the questionnaire 
according to the comments. The data from this pilot test was not analyzed. 
Instead, the pilot test was used to revise the questionnaire for the sake of clarity 
and effectiveness. 
Questionnaire for the Test 
The questionnaire for the research test has three sections: (1) a cover letter, 
(2) eight questions, and (3) a place for demographic information (see Appendix 
A). In the cover letter, I briefly mentioned that the test was confidential and 
voluntary. I asked the subject's identification number (ID), the course title, and 
the instructor's name. Because a few students were reluctant to give their ID 
number, I allowed them not to write their ID number. The ID numbers were 
asked in order to track down the subjects in case I would not be able to read their 
handwriting. 
All eight questions have three separate sub-questions: 
(a) Have you ever seen or used this icon? 
(b) What do you think this icon means? 
(c) Explain what kind of thing this icon, reminds you of and why it reminds you 
of that thing. 
For the sub-question (a), I provided a choice of yes or no. The sub-question (b) 
had four possible answers that I suggested, and another part "others (describe)" 
was added for the subjects who thought all the other answers were wrong. For 
the sub-question (c), I emphasized to the subjects that they had to write down 
their own interpretations of the icons. 
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The demographic information part consists of two forms: form A for 
international students and form B for American students. In form A, eleven 
questions were asked of international subjects: 
1. How many hours a week did you spend using a computer during the past 
month? 
2. What kind of computer do you use most often? 
3. Have you ever used an electronic mailing system? If yes, which one? 
4. What is your major? 
5. Which year are you in school? 
6. Which country are you from? 
7. What is your native written language? 
8. What is your native spoken language? 
9. How long have you been in the United States? 
10. Have you ever visited countries other than US for more than two weeks? 
11. Can you speak other languages than your native language and English? (If 
your native language is English, indicate foreign language ability) 
Except for questions 6 and 9 in the form A, the other nine questions were 
the same in form B for American subjects. 
Research Subjects 
Students from eleven English courses participated in the research test. 
The test had 40 subjects from the Intensive English lEOP Program, 38 subjects 
from the Technical Communication class (Eng 314), 55 subjects from the 
Business Communication class (Eng 302), and 35 subjects from the English 
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Composition class for international graduate students (Eng 101 D) at I.S.U. The 
total number of all subjects in the test was 168. 
Testing Time 
Testing time was somewhat flexible for each class. In general, American 
subjects spent 10-15 minutes to complete the test. International graduate subjects 
spent 15-20 minutes, and international students with lower English proficiency 
spent more time to complete the test. Table 1 shows the correlation between 
level of English and testing time. 
Table 1: Subjects' Level of English and Testing Time 
Subjects and their academic level 
American subjects in Eng 302, 314 
(mostly undergraduate, senior) 
International subjects in Eng 101D 
(mostly graduate students) 
International subjects in level 6, IEOP 
(advanced level, the highest level) 
International subjects in level 5, lEap 
(high level, the second highest level) 
International subjects in level 4, lEap 
(intermediate level) 
Testing time 
10-15 minutes 
15-20 minutes 
45 minutes 
40 minutes 
45 minutes 
The testing time of international subjects generally depended on their 
academic status. International subjects in lower levels of IEOP spent the longest 
time to complete the test. It seems that testing time is related to the subject's 
English proficiency. 
23 
Grouping Subjects 
The data from various academic levels of subjects were divided into two 
groups: international and American groups. Then a group of international 
subjects was divided into two sub-groups according to their nationality: Asian 
and non-Asian. The Asian group includes subjects from China, Hong Kong, 
Indonesia, Japan, Korea, Malaysia, Taiwan, and Thailand. The other non-Asian 
international group consists of other international countries except for the eight 
Asian countries mentioned above. The other international subjects who 
participated in the test were from Bolivia, Catuia, Germany, Kuwait, Mexico, 
Pakistan, Puerto Rico, Romania, Russia, Saudi Arabia, Switzerland, and 
Venezuela. The whole research test consists of a set of three large groups and 
other sub-groups under the Asian and non-Asian group. The number of subjects 
in the American group was 72, that of the Asian group 77, and that of the Other 
non-Asian international group 19. Table 2 shows how the subjects were divided 
into groups and how many subjects were from the same country. 
Groups of Subjects and Variables 
First, the percentage of right answers from the three main groups--" Asian, 
American, and Other non-Asian international"--was tabulated. Each group's 
performance for eight questions was recorded separately. This step was to find 
which group performed better or worse than others in which question. 
Second, time spent in using a computer vs. percentage of right answers 
were compared to examine how time spent in using a computer influenced the 
subjects' understanding of the computer icons. To calculate the mean time 
subjects spent in using the computer, I set up some calculating rules for my 
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Table 2: Groups of Subjects (Number of Subjects) 
Research Test 
American Subjects Asian Subjects Other Non-Asian 
(72 subjects) (77 subjects) International Subjects 
(19 subjects) 
United States (72) China (28) Bolivia (1) 
Hong Kong (2) Catuia (1) 
Indonesia (1) Germany (1) 
Japan (4) Kuwait (5) 
Korea (28) Mexico (4) 
Malaysia (4) Pakistan (1) 
Taiwan (7) Puerto Rico (4) 
Thailand (7) Romania (1) 
Russia (1) 
Saudi Arabia (1) 
Switzerland (1) 
Venezuela (1) 
research. In the section for demographic information, I asked subjects to check or 
write how many hours a week they spent using a computer during the past 
month. They could check one place out of five options: less than 1 hour, less 
than 3 hours, less than 6 hours, 7-9 hours, 10-20 hours. They also could write 
down the time they spent using a computer when they spent more than 20 
hours. Because the time spent using a computer has a range of different hours, 
"less than 3 hours" could mean 2 or 3 hours. Therefore, it was hard to get an 
exact amount of time the subjects spent using a computer. For the convenience 
of the calculation, when I was computing the time, I considered "less than 1 
hour" as I, "less than 3 hours" as 3, "less than 6 hours" as 6, "7-9 hours" as 8, "10-
20 hours" as 15. When the subjects wrote down numbers for their time spent 
using a computer, I used the minimum time for the calculation. For example, 
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when a subject wrote more than 30 hours, I used 30 for the calculation. The 
percentages of right answers for each question were then compared to time spent 
using a computer. 
Third, in order to test one of my hypotheses, I compared time spent in 
America to percentage of right answers as well as their descriptions of the icons. 
My hypotheses were as follows: "In identifying representational drawings, there 
will be no difference between American students and Asian students who lived 
in America more than a year. On the other hand, Asian students who stayed in 
America for less than 3 months will have hard time identifying representational 
symbols which are different from the symbols in their own countries./I 
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CHAPTERS 
RESEARCH RESULTS 
This Research Results section consists of two major subparts: The analysis 
of quantitative data and the analysis of qualitative data. The analysis of 
quantitative data includes percentage of right answers, time spent in the U.S. 
versus percentage of right answers between American and Asian subjects, and 
my discussion of these findings. The analysis of qualitative data focuses the 
subjects' interpretations and their use of vocabulary to describe the icons. 
Quantitative Analysis I: Percentage of Right Answers 
Percentages of right answers of the three major groups were calculated. 
Every question has different results: Some groups had higher percentages of right 
answers on certain questions. All three groups generally had a high percentage 
of correct answers for questions 2, 4, and 6, while they had a low percentage of 
right answers for questions 3, 7, and 8. Figure 2 shows the results. 
In question I, for the icon representing "outgoing mail," the Asian group 
got 18% correct, the American group 50%, and the non-Asian international 
group 10.50%. In general, Asian students had a much harder time in deciding 
that this icon meant outgoing mail. This result may have been due to their 
inexperience with the U.S. rural mail system. 
Although most subjects spent a relatively short time deciding what the 
icon meant, the subjects who mentioned details such as a flag in the 
interpretation section tended to get the right answer. Most subjects were 
successful in identifying icon 1 (outgoing mailbox) as a mailbox; however, they 
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Figure 2: Percent of Right Answers of the Asian, the American, and the Other 
Groups 
still had a hard time in figuring out the exact function of the icon (receiving or 
outgoing mails?). There are two possible reasons: (1) Most subjects didn't notice 
the flag, and (2) although some subjects noticed the flag, they didn' t know its 
function because they hadn't used this kind of a rural mail system. 
It is very useful to review Robert E. Griffin and William J. Gibbs' 
observation in examining levels of perceptual processing and detailed 
processing. Their findings are the same as my results for question 1. Griffin and 
Gibbs did an identification test of symbols for different audiences. Their findings 
about levels of perceptual processing and detailed processing are closely related to 
question 1 and its results: 
The third implication drawn from the data involves the kind of meaning 
we derive from symbols. Most subjects seem to make quick fixations and 
rapid judgments about pictures. This may contribute to variability 
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between symbol interpretations. These observations can lead one to 
speculate that for some symbols viewers employ a low level of perceptual 
processing and detailed processing does not occur(19). The symbol is 
identified in a generic sense but image details are not noticed and 
therefore not processed. Symbols apparently have not developed all of the 
power of a written or spoken language (138-139). 
Colin Ware, Joseph Bonner, William Knight, and Rod Cater also observed 
problems with a mailbox icon with a flag up, which was used in other computer 
software program: "In the Sun View interface, the arrival of mail is signaled 
when the flag goes up on the mailbox icon. Unfortunately, this flag is small and 
the event is easy to miss" (342). The research findings of Ware et al ensure my 
observation that most subjects don't notice the detail. 
In question 2, for the icon representing II deleting a message or file," the 
Asian group got 37.60% correct, the American group 43%, and the non-Asian 
international group 26.30%. This question was also one of those that subjects 
generally got a higher percentage right. The percentage difference between Asian 
and American groups was less than 10%. Most Asian subjects identified the 
shape of the icon as a garbage can. However, some Asian subjects described the 
icon as a "charcoal heater," "gas station," or "key" while some American 
students used the words like "abstract image for a psychological test," "jar," "fire 
hydrant," "electronic motor." Because of the black and white color and the 
quality of the copy, the icon could be viewed in many different ways. However, 
it is still important to notice how this icon or other icons have many possible 
interpretations. 
In question 3, for the icon representing "using nicknames," nobody got a 
right answer. Asian subjects usually thought this icon was "a file cabinet," "an 
index," or "a file holder." American subjects had similar answers, but some of 
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them identified the icon as a rolodex. This icon was the most difficult to identify 
for both Asian and American subjects. 
In question 4, for the icon representing" creating outgoing message," the 
Asian group got 36.3% correct, the American group 45.8%, and the non-Asian 
international group 31.5%. A higher percentage of subjects in all groups correctly 
identified the icon. Most Asian and American subjects identified a pen and a 
paper from the picture. Because they figured out that the icon was associated 
with writing, they chose "creating an outgoing message" or "replying to a 
message." Many subjects chose the wrong answer "replying to a message" 
because they noticed that the icon included two papers. They presumed that the 
other paper in the back was an arrived message; therefore, the person was 
replying to this message. 
In question 5, for the icon representing "replying to a message," the Asian 
group got 25.90% correct, the American group 16.60%, and the non-Asian group 
got 36.80%. The Asian group got a higher percentage of right answers than the 
American and the Other non-Asian group. Most students answered that the 
icon meant "opening the previous message" rather than "replying to an 
message." Both Asian and American subjects seemed to recognize this icon as a 
traffic signal. However, they didn't succeed in getting the right answer. 
Regardless of culture, students interpreted an arrow and other symbols for 
direction in several different ways. 
Many American students answered this icon meant "undo," which was 
actually used as a "redo" function in Microsoft Word. It would be necessary to 
have a set of related functions in a sequence of arrows; then students might be 
less confused about the arrow. In conclusion, students are not particularly 
sensitive to symbols for direction such as an arrow. 
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In question 6, for the icon representing "on-line help," all three groups got 
the highest percentage of right answers. The Asian group got 76.60% correct, the 
American group 70.80%, and the non-Asian international group 84.20%. 
Although the American group usually did a little better than the international 
groups, the Asian group got a slightly higher percentage than the American 
group. Most subjects identified the icon as "a question mark, need help or 
information, or puzzlement." Although Horton asks icon designers to pay 
special care to the use of punctuation marks because they may be culturally 
variable (244), in this test, the question mark seems almost universal for most 
subjects. However, 13 subjects out of 168 chose" check spelling" as a right 
answer. 
In question 7, for the icon representing "open my In mailbox," the Asian 
group got 5.10% correct, the American group 19.40%, and the non-Asian 
international group 15.70%. Both Asian and American subjects recognized an 
arrow, a box, and a pile of documents. Consequently, they presumed that this 
icon meant "storing a document." This misinterpretation was due to the arrow. 
They perceived the meaning of the arrow was "to put down," "fill," "add," 
"press," "file," "put into," etc. As subject 66 pointed out "[it] looks like an inbox 
but [the] arrow is [in the] wrong direction if its supposed to open;" the direction 
of the arrow confused the viewers. As I pointed out earlier in the analysis of 
question 5, symbols including directions such as arrows should be used carefully. 
In question 8, for the icon representing "attach File dialogue," the Asian 
group got 14.20% correct, the American group 1.30%, and the non-Asian 
international group 5.20%. Only 13 subjects got a right answer. Twelve subjects 
were international, and one subject was an American. I guessed that since 
international subjects hadn't used this icon before, they might have spent more 
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time in finding out the meaning of the icon. Some of them thought the diskette 
is "attached" or "absorbing" the document. It is possible to think that 
international subjects might have guessed right, and the U.S. subjects were 
misdirected. More study is recommended for this result. 
In summary, in questions 1,2,4, and 7, American subjects did better than 
Asian subjects while in questions 5, 6, and 8, Asian subjects did better than 
American subjects. For question 3, nobody got a right answer. 
Quantitative Analysis II: Time of Stay in U.S. versus 
Percentage of Right Answers 
between American and Asian Subjects 
As I reported earlier, American subjects produced better results in the 
whole test. For Asian subjects, I hypothesized that subjects who stayed longer 
would get a better result due to their experience with the U.S. icons: "In 
identifying representational drawings, there will be no difference between 
American students and Asian students who lived in America more than a year. 
On the other hand, Asian students who stayed in America for less than 3 months 
will have a hard time identifying representational symbols which are different 
from the symbols in their own countries." However, the results showed that the 
time of stay in the U.S. didn't necessarily result in a higher percentage of right 
answers. Contrary to my hypothesis, Asian subjects who stayed for the shortest 
period of time got the highest percentage of right answers among Asian subjects. 
Figure 3 shows the result. 
Because my hypothesis was about representational drawings between 
Asian and American subjects, I paid particular attention to question one, which 
included a "Queued Message" icon with the flag on the side of the mailbox in the 
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Figure .3: Length of Stay in the u.s. and % of Right Answers between the 
American and Asian Groups 
up position. Because this icon was the most representational icon, according to 
my hypothesis, the longer subjects stayed in the U.S., the higher the percentage of 
right answers they should get. However, the results revealed that Asian subjects 
who stayed longer didn't get higher percentages (Because there were just two 
subjects who stayed in the U.S. more than 5 years, the percentage of a right 
answer in the category "more than 5 years" seemed insignificant.). For the 
results, see Figure 4. 
In summary, the length of stay in the U.S. did not appear to correlate with 
the percentage of correct answers. Although some Asian subjects had stayed in 
the U.S. more than 3 or 5 years. they failed to obtain higher percentages of right 
answers. From these results. I infer that it is not just American students. but 
Asian students as well who have interfaced with computer icons. An important 
question arises from these results: "Is the gap between American and Asian 
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(between American and Asian Subjects) 
audiences coming closer due to computer usage?" The answer seems to be yes. 
Through this observation, I realized that the computer is not in the domain of 
U.s. culture any longer. Many students from other cultures might have learned 
something about computer before they came here. 
A study about the relationship between the time spent using computer 
and getting correct answers was also examined. I thought that the more time 
subjects spent using a computer, the better they would get correct answers. 
Against my hypothesis, I found that there was no correlation. Although many 
subjects spend a lot of time using computer, that experience didn't necessarily 
mean that they were familiar with various icons and their functions. They may 
have seen more icons or the same icons used in other programs where the icons 
have different meanings. It is questionable that the icons have consistent 
meanings across various computer software programs. Although many students 
around the world are using computers, the time they spend in front of a 
computer did not improve their performance on my test. In other words, while 
their exposure to U.S. culture didn't make a difference, their time spent using a 
computer didn't affect their performance either. 
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Icon Label Analysis 
The labels used by American and Asian subjects to describe each icon were 
analyzed according to the frequency of the usage in each respective group. I 
included all the labels that appeared in two sections: the Others (describe) part of 
section b and all of section c. This icon label analysis will be used to evaluate my 
two hypotheses: 
• When interpreting non-representational drawings which students are not 
familiar with, American students will interpret the drawings more 
realistically. On the other hand, Asian students will interpret the drawings 
abstractly. 
• When interpreting non-representational drawings which students are not 
familiar with, the interpretations of American students will be various due to 
their low-context culture. The interpretations of Asian students will be 
similar due to their high-context culture. 
Labels used to identify icons by American subjects were compared to the 
labels used by Asian subjects for each of the eight questions. Since the number of 
American subjects was 72, and the number of Asian subjects was 77, + 5 words of 
vocabulary usage may happen in the test. Although 5 more Asian subjects 
participated in the test, the results showed that more American subjects 
responded to the interpretation section than Asian subjects did. More Asian 
subjects either didn't respond to the interpretation section or wrote that they had 
no ideas about the icons. I guess that this tendency was primarily due to the 
English ability of Asian subjects, and most Asian subjects may feel uncomfortable 
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writing in their second language. However, other contextual factors may have 
influenced the subjects' responses. 
r!/) For the first icon, a "Queued Message" icon, both American and Asian 
Eudora subjects tended to identify the icon as a mailbox. However, American 
subjects were more inclined to notice the flag, which was a clue for outgoing 
mail. This mailbox icon with a flag turned out to be very culture-specific. While 
there were no American subjects who had different pictorial interpretations of 
this icon, three Asian subjects interpreted this icon as "a hardware 
communication," "a school bag," and "a small dog house." Table 3 shows the 
icon label analysis of question 1. 
Table 3: Labels for the Icon Used by American and Asian Subjects on Question 1 
American Subjects 
mailbox (post box) 
flag 
mail 
outgoing (sending, 
leaving) 
receiving 
email 
arm thing 
48 
27 
13 
10 
4 
3 
1 
Asian Subjects 
mailbox (post box) 
box (storage) 
email 
letter 
mail 
direction 
hardware communication 
postman 
school bag 
small dog house 
55 
7 
2 
2 
2 
1 
1 
1 
1 
1 
r.;.;l The second icon was a "Trash Button" icon which transferred current 
LM.J message(s) to the Trash mailbox. More American subjects succeeded in 
identifying this icon as a trash can than did Asian subjects. However, some 
American and Asian subjects interpreted this icon in different ways. For 
example, some American subjects thought this icon was "a container," "a fire 
hydrant," or "an abstract image for a psychological test, or an electronic motor." 
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Asian subjects thought this icon was "a storage," "a key," "a bottle," "a box," "a 
charcoal heater," or "a gas station." See Table 4 for the icon label analysis on 
question 2. 
I @ I The third icon was a "Nicknames Button" icon which describes a 
rolodex. As I mentioned earlier in the previous section, nobody could 
understand that this rolodex icon meant using nicknames. Although many 
American and Asian subjects related this icon to a file system or index cards, they 
couldn't get the right answer because the reader of the icon needed a couple of 
steps to associate the picture with using nicknames. For example, although most 
subjects were successful in identifying the icon, they couldn't relate it to its 
functional meaning. The function of the icon wasn't closely related to the 
representation of the icon. While 19 American subjects identified this icon as a 
Table 4: Labels for the Icon Used by American and Asian Subjects on Question 2 
American Subjects Asian Subjects 
trash can (garbage can) 55 trash can (garbage can, 38 
waste box) 
throwaway 12 dust bin 6 
delete 7 delete (dump away) 4 
container (jar, storage) 3 storage 4 
eject (take out) 3 file 3 
fire hydrant 2 key (opening door) 3 
abstract image for 1 bottle (ink bottle) 2 
psychological test 
electronic motor 1 box 2 
floppy drive (diskette) 2 
charcoal heater 1 
computer 1 
diskette 1 
gas station 1 
save 1 
software 1 
take out 1 
tank 1 
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rolodex, no Asian subjects mentioned a rolodex. I concluded that most Asian 
subjects couldn't see the icon as a rolodex because they didn't know what a 
rolodex was. 
One American subject interpreted this icon as a top-down view instead of 
a front side view. The subject identified this icon as a toaster. However, more 
American and Asian subjects paid attention to the number of cards described in 
the icon. For example, they identified this icon as "boxes," "Powerpoint slides," 
"mailing labels," "identical books," or "packages." Through the vocabulary 
analysis of this icon, it occurs to me that even small details of an icon can easily 
mislead the viewers. Therefore, icon designers should be careful about number 
of objects they use to illustrate the function of an icon. For the icon label analysis 
on question 3, see Table 5. 
IIW I The fourth icon was a "New Message Button" icon which opened an 
outgoing message composition window. The icon described two papers on 
top of each other and a pencil (pen). Dominant numbers of American subjects 
related this icon with the concept of writing. They also recognized the pencil 
(pen) and the papers. Compared to American subjects, fewer Asian subjects 
mentioned writing, a pen, or papers. While two American subjects identified 
the pencil as an eraser, thirteen Asian subjects considered the pencil as an eraser, 
and two Asian subjects considered the pencil as a microphone. Because I 
observed that a pencil with an eraser at the top is popular in Asian countries, I 
presume that more Asian subjects are accustomed to using a pencil like that. 
Contrasted to American subjects who usually replace the eraser at the top with 
an eraser cap, Asian subjects may be used to bringing an eraser separately. 
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Table 5: Labels for the Icon Used by American and Asian Subjects on Question 3 
American Subjects Asian Subjects 
file system (organizer, folders) 27 file system (organizer, folders) 30 
cards (index, note, address, 25 cards (index, name, address, 11 
recipe) phone) 
rolodex 19 document 9 
cabinet 6 several (multiple, copies) 6 
catalogue 6 arrangement (classification) 4 
boxes 2 cabinet 4 
computer screen 1 library 3 
copies of paper 1 Microsoft Window 3 
paper divider 1 book (book shelf) 2 
Powerpoint slides 1 drawer 2 
toaster 1 letters 2 
windows stack 1 mailing label (tag) 2 
memo (note) 2 
storage (box) 2 
checking 1 
coming messages 1 
d~k 1 
diskette 1 
identical books 1 
ackages 1 
Although these results require further research, it is significant to notice that 13 
Asian subjects identified an eraser as a part of this icon. Table 6 shows the icon 
label analysis on question 4. 
I~ I The fifth icon was a "Reply Button" icon which generated a reply to the 
current message or message summaries. This icon was an applied form of 
a road sign. Many American and Asian subjects recognized this icon was 
connected with a road or a traffic sign, and they also got the concept of "go back" 
or "send back." However, they also thought the arrow in the icon implied 
something "previous." 
Because arrows have been used in other computer software programs 
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Table 6: Labels for the Icon Used by American and Asian Subjects on Question 4 
American Subjects I Asian Subjects 
writing (editing, composing) 41 pen (pencil) 15 
paper 30 paper 15 
pen (pencil) 29 writing 14 
message 9 eraser (rubber) 13 
letter 8 letter 10 
response (reply, send back) 6 message 6 
eraser 2 copy 4 
new 2 response (reply, answer) 4 
memo pad 1 hand 3 
notes 1 broken disk (broken, loss of 2 
data) 
received (old) 1 document 2 
recorder 1 file 2 
stationary 1 microphone 2 
notes 2 
connecting books 1 
essay 1 
new 1 
open 1 
thinking 1 
such as Microsoft Word, some American and Asian subjects thought the 
function of the icon was "undo" or "redo." Through the analysis of the icon in 
question 5, I have observed that many subjects were confused about the function 
of the icon because they have used similar icons in various ways. Although 
strict standardization will possibly limit creativity and further applications of 
icon design, it seems to me that we need some common icons in computer 
software programs. For the icon label analysis of question 5, see Table 7. [!] The sixth icon was a "Help Button" icon which was a description of a 
• question mark. Most American and Asian subjects recognized this icon as 
a question mark or got the idea that the question mark represented a help 
function. One Asian subject identified this icon as a "key hole." Overall, this 
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Table 7: Labels for the Icon Used by American and Asian Subjects on Question 5 
American Subjects I Asian Subjects 
turn around (loop back, U 45 turn around (U turn) 20 
turn) 
go back 16 send back (reply, return) 13 
traffic sign (road sign) 16 previous (last) 11 
previous (last) 5 traffic signal (road sign) 11 
send back (head back, return) 5 go back 9 
undo 5 arrow 8 
arrow 4 reverse 4 
curve 3 checking 3 
foreword 2 direction 2 
Netscape 2 feedback 2 
open (reopen) 2 undo 2 
hairpin 1 convert 1 
move to a folder 1 curving 1 
reboot (reload) 1 letter A (answer) 1 
redo 1 message 1 
reply 1 open again 1 
re-again 1 
rethinking 1 
rewind 1 
telephone line 1 
icon had the smallest variable out of all the icon interpretations. See Table 8 for 
the icon label analysis on question 8. 
~ The seventh icon was an "In Button" icon which opens user's In mailbox. 
~ This icon described a stack of papers in a box with a pressing arrow on the 
top. Many subjects used various vocabularies to describe this icon and its 
function. Because this icon included three objects--papers, a box and an arrow--
subjects used a wide range of vocabulary in the interpretation section of the test. 
Both American and Asian subjects used words such as "letters, storing," 
"file," "box," or "document." American subjects had other interpretations like "a 
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Table 8: Labels for the Icon Used by American and Asian Subjects on Question 6 
American Subjects 
question 
help 
confusion 
everybody knows 
need information 
puzzlement 
universal 
58 
16 
2 
1 
1 
1 
1 
question 
help 
Asian Subjects 
used it before 
what? (why?) 
everybody knows 
are you sure? 
common mark 
confusion 
information desk 
internet 
key hole 
mis-matching 
right or not 
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17 
3 
3 
2 
1 
1 
1 
1 
1 
1 
1 
1 
stereo button," "a drop box," or "a trash compactor." The other interpretations of 
Asian subjects were "a closet," "a drawer," "a garbage can," "a mailbox," "a pool," 
"a pot," or "a tank." Both subjects wrote differently about the function of the 
icon. American subjects described the function to "scroll down half a page of a 
paper," "keep going reading," "list incoming messages," "open message," or 
"send a file to a hard drive." Asian subjects suggested the function to "add more 
paper" or "put water in a glass." For the icon label analysis on question 7, see 
Table 9. I ~ I The eighth icon was an II Attach File Button" icon which described a 
document and a diskette in front. Most American and Asian subjects 
recognized a diskette and a document. However, a few Asians had different 
interpretations. For example, one Asian subject wrote that the icon looked like a 
IIspelling 'H,'" and the other Asian subject interpreted the icon as IIreading [a 
document] with a ruler." Regardless if they got a right answer for this icon, the 
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pictorial recognitions of American and Asian subjects were quite similar to each 
other. For the icon label analysis on question 8, see Table 10. 
The Results of Icon Label Analysis With Respect to 
Hypotheses 
Regarding the hypotheses mentioned earlier, the results of the icon label 
analysis differ from my hypotheses. I hypothesized that "when interpreting non 
representational drawings which students are not familiar with, American 
students will show linear and deductive reasoning and interpret the drawings 
more realistically. On the other hand, Asian students will interpret the drawings 
abstractly." The vocabulary analysis reveals that there is not much difference in 
interpreting the icons in the questionnaire. The vocabularies used the most by 
American and Asian subjects in each icon were mostly the same. 
The other hypothesis was "when interpreting non-representational 
drawings which students are not familiar with, the interpretations of American 
students will be various due to their low-context culture. The interpretations of 
Asian students will be similar due to their high-context culture." The result of 
the vocabulary analysis was the opposite of my hypothesis. American subjects 
used less various vocabularies than Asian subjects did, and there was no 
difference in using abstract or concrete vocabularies between American and 
Asian subjects. Surprisingly enough, the vocabularies of Asian subjects ranged 
widely. Therefore, I can conclude that although Asian culture has been 
considered as "high context" and American as "low context," the research 
findings don't support any corresponding differences influencing the 
interpretation of icons. 
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Table 9 Labels for the Icon Used by American and Asian Subjects on Question 7 
American Subjects Asian Subjects 
stack of letters (files, papers) 19 storing 14 
put (put in, put into) 16 file 12 
file 15 box 11 
box 13 put 9 
document 6 document 8 
storing (storage) 5 papers (letters) 8 
arrow 4 disk 5 
desk 2 press 4 
inbox (in-basket) 2 add more paper 3 
button of a stereo 1 arrow 3 
diskette with a label 1 pile 3 
drop box 1 desk 2 
half a page of paper scrolling 1 angle 1 
down 
keep going reading 1 catalogue 1 
list incoming messages 1 closet 1 
next 1 computer 1 
open message 1 drawer 1 
paper tray 1 fill 1 
receiving 1 garbage can 1 
remove 1 informa tion 1 
sending a file to a hard drive 1 mailbox 1 
smashing 1 open 1 
trash compactor 1 pick up 1 
wrong direction 1 pool 1 
pot 1 
printer 1 
put water in a glass 1 
take out 1 
tank 1 
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Table 10: Labels for the Icon Used by American and Asian Subjects on Question 8 
American Subjects Asian Subjects 
disk (diskette) 57 disk (diskette) 34 
document (written, text) 36 document 11 
paper 20 paper 6 
save 12 file 6 
file 7 store 5 
store 5 advertisement for a computer 1 
top 2 absorb 1 
behind 1 eject 1 
overlap 1 clip 1 
sending file to a disk 1 transfer 1 
attach 1 
check words 1 
open 1 
save 1 
spelling "H" 1 
office chair 1 
data bank 1 
computer worker 1 
reading with a ruler 1 
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CHAPTERS 
IMPLICATIONS FOR FURTHER RESEARCH 
Through the user-test on the icons selected from the Eudora Pro software 
program, I have identified problems in current computer icon design. The target 
subjects of this test were American and Asian students. Although this test has 
many limitations in its subjects and methodology, it might provide a framework 
for further user testing in computer icon design. Not only computer icon 
designers but also professionals in international document design and visual 
communication can understand what kinds of problems they have and may 
encounter when they create documents for multiple audiences. The following 
are my research findings, their implications for visual communication, and 
some related guidelines for icon design. 
1. The U.S. mailbox icon for an electronic mailing system has problems because 
of its culture-specific meaning. Avoid icons with specific cultural 
implications. Instead of using icons from U.S. rural mailing system, try to 
create different icons for an electronic mailing system. Horton labels this 
problem "provincalism:" 
Universal concepts do not always lead to universal symbols. The same 
general idea may appear quite different in different countries. An activity 
may be performed in a different manner and the appearance of particular 
objects can vary too. We should avoid symbols that are too limited (249). 
Consider these universal concepts represented by provincial symbols: mail, 
. marriage, family, currency, and reminder (249). 
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For the concept of mail, Horton gives an iconic example through a U.S. rural 
mailbox. As Horton suggests, we need to consider various interpretations of 
people from other cultures and countries. 
In my research, using a mailbox for an electronic mailing system tends to 
mislead Asian students as well as U.S. students who are not familiar with the 
U.S. mailing system. Although most people presumed that the mailbox icon 
is culture-free, it is not. Many possible cultural mistaken ideas for a mailbox 
icon can occur with both Asian and American audiences. 
2. Details in a symbol which describe an unfamiliar object can be easily ignored 
or unnoticed. To avoid this problem, avoid many details, or use color or 
sound to emphasize details. To emphasize details, Ware, Bonner, Knight, 
and Cater provide various techniques: "Methods which have been used to 
attract attention include sonic beeps or other more ecological sounds (Gaver, 
1989), blinking text (Smith & Goodwin, 1971) or icons that change graphically" 
(342). 
In my research test on the U.S. mailbox with a flag up, not only Asian 
students but also American students couldn't recognize the function of the 
icon because they didn't know the conventions of the U.S. mailing system, or 
they didn't notice the detail. Icon designers should be aware of how details 
can be unnoticed by the viewers. 
3. Although all icons cannot be the same In various computer programs, and 
restrictions on icon design can limit creativity in effective icon design, we 
need some standardized computer icons to avoid visual pollution. A 
mailbox icon with a flag up is used for an "outgoing mail" message in the 
Eudora Pro, while the same icon is used for an "arrival mail" message in the 
47 
SunView interface. This variation of functions of similar icons may confuse 
viewers. Kacmar and Carey point out this problem of computer icon design: 
Icons have been used in the design of traffic symbols and signs for public 
facilities (AlGA 1981). The use of icons in these environments have been 
highly successful and has resulted in the standardization of many icons on an 
international scale. In computer environments, icons have been used to 
represent underlying concepts, objects, or tasks (Gittins 1986). Standardization 
efforts have not achieved the same level of success as in other domains (443). 
According to Kacmar and Carey, compared to other symbol and sign design, 
computer icon design is less structured. Computer icons are constantly tested 
by many researchers and companies. I hope the process will eventually lead 
us into the standardization of computer icon design. 
4. Icon designers and professionals who produce visuals should avoid icons 
which require multiple steps of understanding or application. This guideline 
is similar to Horton's point that to simplify learning, 1/ A good icon is easier to 
interpret and remember than a verbal label in an unfamiliar language" (242). 
According to my research, the nicknames icon in the Eudora Pro is not 
effective because the rolodex cards are not directly related to the function. As 
a result, no subject could recognize the function of the icon. Icon designers 
shouldn't ask the viewers to find out the function. Instead, icon designers 
should create user-friendly icons whose functions are easy to recognize. 
When icons are designed properly, the usability and memory of the icons will 
increase. 
5. If not necessary, don't use multiple copies of an object in the same icon. Try 
to use the fewest number of an object as possible. In my research one of 
major sources of confusion was the number of objects described in the icon. 
In interpreting the nicknames icon, many subjects were confused because 
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there were three cards in the icon. In the new message button, the same 
problems were found. It appears that the viewers are sensitive to the number 
of objects in the icon. I suggest avoiding use of unnecessary copies of objects. 
6. Using arrows or any kind of drawings including direction can cause 
unexpected misinterpretations. Try many user tests as possible or avoid usmg 
arrows. If arrows have to be ,used, use a set of arrows in an appropriate 
sequential manner. In my research, the reply icon, which includes an arrow, 
was interpreted in various ways. Most subjects knew the icon had an arrow; 
however, they have various concepts of the icon. Some subjects answered 
that the icon meant "undo," which is a similar icon used in Microsoft Word. 
The other icon "In button," which also included an arrow, had problems 
because many viewers interpreted it incorrectly. I suggest computer icon 
designers be careful when they use arrows. Arrows are not obvious to 
understand. 
7. Although it is hard to create universal icons, don't give up. Try to design 
universal computer icons for multiple audiences. In my research, although 
Asian subjects came from various countries, they had a good understanding 
of the concept behind a questions mark. The help icon was easily identified 
by both Asian and American subjects. I suggest that the more universal the 
icon is, the more effective the icon can be. 
Future Research Questions 
There has been much research about the pictorial perception of people 
from various countries. Early researchers have been successful in finding out 
the pictorial differences based on culture (see Hudson; Deregowski; Mangan; 
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Griffin and Gibbs). There exist obvious pictorial differences based on cultural 
differences. However, we tend to believe that there are no cultural similarities of 
pictorial perceptions. I believe that this tendency is due to the fact that we define 
culture as an one's possession. For example, Americans think that they have an 
American culture while Koreans think that they have a Korean culture. It is 
questionable, to be sure, that just because I am a Korean, the Korean culture is 
mlne. 
In addition, I want to suggest that cultural homogeneity is a myth. 
Timothy Weiss deserves a proven of cultural hybridization. He points out: 1/ A 
culture is not only an acquisition but is also an open-ended construction" (199). 
Because of the "new diversity born of the interrelationships between and the 
mixing of cultures" (Weiss 200), our heterogeneous view of culture has to be re-
examined to create more. effective communication methods. 
This cultural hybridization should be applied to our ways of looking at 
pictorial perception. Although it seems that there are cultural differences in our 
pictorial perception, we also share some similarities. These similarities will 
increase because telecommunication and technology have made our world 
smaller and smaller. In this environment, we can no longer use our visual 
images for people from other cultures. What we can learn from the concept of 
hybridization is to be aware of the similarities as well as the differences. Again, 
Kostelnick's advice guides how we have to compromise the conflicts between the 
universal and culture-specific approaches: "approaches to using visual language 
in a cultural context can be placed on a continuum with global (universal) on 
one end and culture-focused on the other" (my emphasis 182). 
More research has to be done on pictorial perception of people from 
various cultures. Through my research, in general, I have noticed that 
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technology has narrowed the gap between culture and pictorial perception. 
Although I initially expected a big difference in the performance of Asian 
subjects based on their length of stay in U.S., the results indicate that time spent 
in the U.S. doesn't necessary correlate with their identification of computer icons 
in the test. In time computer icons may become near universals. With the help 
of well-designed computer icons, we will be able to make that reality happen 
sooner. 
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APPENDIX A: 
QUESTIONNAIRE FOR THE RESEARCH TEST 
This questionnaire was distributed for the students who participated in the 
research test. 
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Iowa State University 
OF SCIENCE AND TECHNOLOGY 
Your 10 Number 
Your Instructor's Name 
Your Course Title 
Dear student, 
Department of English 
259 Ross Hall 
Ames, Iowa 50010-1120 
515294-2180 
International document design has become a very important element for 
communication nowadays. Not only technical writers but also many people are 
aware of the need for international communic:;ltion. Students from other . 
countries are also interested in learning English. Iowa State University as well as 
other universities offer Intensive English programs and English composition 
courses. 
Because electronic mail became a popular device for international communication. 
I plan to examine the student's interactions when they encounter computer 
screen icons from the Eudora pro software. As a small step toward creating 
international communication environments, I want to examine your pictorial 
perception of selected computer icons. 
Your ID number will be used only to identify you when we have questions about 
your comments. At the end of this test, I ask demographic information related 
only to the study. If you are from a country other than North America, please use 
fonn A. If you are a North American, use fonn B. If you don't wish to participate 
in this study, you may withdraw at any time. 
All infonnation that you provide will be treated confidentially, used only by 
Nuree Hwang and destroyed at the completion of the study. 
Each item should take you about three minutes to complete. If you have any 
questions and need more time, please raise your hand. Thank you for your 
cooperation. 
Sincerely, 
Nuree Hwang 
Graduate Student 
515232-4999 
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Instructions: The items below will ask you questions about computer 
icons from the Eudora pro software. Each item has three parts. First. 
indicate whether you have seen these icons by checking yes or no. Second. 
identify these icons from the possi ble answers. Third, explain your 
answer. Please answer all three parts to the best of your abilitv. 
1. 
2. 
a. Have you ever seen or used this icon? 
Yes No 
b. What do you think this icon means? 
__ storage for documents 
__ receiving mail 
__ file manager 
__ outgoing mail 
__ others (describe) _______ _ 
c. Explain what kind of thing this icon reminds you of and why it reminds 
you of that thing? 
a. Have you ever seen or used this icon? 
Yes No 
b. What do you think this icon means? 
__ deleting a message or file 
__ storage of documents 
__ taking a diskette out 
from a drive 
__ cleaning a diskette 
__ others (describe) _______ _ 
c. Explain what kind of thing this icon reminds you of and why it reminds 
you of that thing? 
2 
3. 
4. 
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a. Have you ever seen or used this icon? 
Yes No 
b. What do you think this icon means? 
__ w storing addresses 
__ using the file manager 
__ using nicknames 
__ printing documents 
__ others (describe) ________ _ 
c. Explain what kind of thing this icon reminds you of and why it reminds 
you of that thing? 
a. Have you ever seen or used this icon? 
Yes No 
b. What do you think this icon means? 
__ creating an outgoing 
message 
__ recording a voice 
__ erasing an old message 
__ replying to a message 
__ others (describe) ________ _ 
c. Explain what kind of thing this icon reminds you of and why it reminds 
you of that thing? 
3 
5. 
6. 
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a. Have you eyer seen or used this icon? 
Yes No 
b. What do vou think this icon means? 
__ - opening the previous 
message 
__ replying to an message 
__ checking for receiving 
mails 
__ copy a document 
__ others (describe) _______ _ 
c. Explain what kind of thing this icon reminds you of and why it reminds 
you of that thing? 
.. 
• 
a. Have you ever seen or used this icon? 
Yes No 
b. What do you think this icon means? 
__ check spelling 
__ formatting a document 
__ on-line help 
__ using nicknames 
__ others (describe), ________ _ 
c. Explain what kind of thing this icon reminds you of and why it reminds 
you of that thing? 
4 
7. 
8. 
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a. Have you ever seen or used this icon? 
Yes No 
b. What do you think this icon means? 
__ storing a document 
__ using a file manager 
__ open my In mailbox 
__ open the next message 
__ others (describe) ________ _ 
c. Explain what kind of thing this icon reminds you of and why it reminds 
you of that thing? 
[i--• • 
a. Have you ever seen or used this icon? 
Yes No 
b. What do you think this icon look like? 
__ store a document into 
a disk 
__ record a voice 
__ check spelling 
__ attach File dialogue 
__ others (describe) _______ _ 
c. Explain what kind of thing this icon reminds you of and why it reminds 
you of that thing? 
5 
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About Yourself 
A. International Students Only 
1. How many hours a week did you spend using a computer during the past 
month? less than 1 hour 
less than 3 hours 
less than 6 hours 
7 - 9 hours 
10 -20 hours 
Others ___ hours 
2. vVhat kind of computer do you use most often? 
3. Have you ever used an electronic mailing system? If yes, which one? 
4. What is your major? 
5. Which year are you in school? IEOP Fr. So. Jr. Sr. Graduate student 
6. Which country are you from? 
7. What is your native written language? 
8. What is your native spoken language? ______ _ 
9. How long have you been in the United States? less than 3 months 
less than 6 months 
__ less than 1 year 
__ 1- 2 years 
__ 3 - 5 years 
__ more than 5 years 
10. Have you ever visited countries other than the US for more than two weeks? 
Yes If yes, which countries? 
If yes, how long? 
No 
11. Can you speak other languages than your native language and English? (If your 
native language is English, indicate foreign language ability.) 
Yes If yes, which languages? 
----------------No 
Thank you very much/ 
Please return this questionnaire to your instructor 
6 
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About Yourself 
C .• S ~+ •• ""e""+s " .... h, 1..1. u LUU IlL '-'Illy 
1. How many hours a week did you spend using a computer during the past 
month? less than 1 hour 
less than 3 hours 
less than 6 hours 
7 - 9 hours 
10 -20 hours 
Other hours 
2. What kind of computer do you use most often? 
3. Have you ever used an electronic mailing system? If yes, which one? 
4. What is your major? 
5. Which year are you in school? Fr. So. Jr. Sr. Graduate student 
6. 
"7 
I • 
8. 
What is your native written language? 
''''hat is your native spoken language? 
-------
Have you ever visited other countries for more than two weeks? 
Yes If yes, which countries? _______________ _ 
If yes, how long? 
No 
9. Can you speak other languages except for English? If can, please indicate 
foreign language ability. 
Yes If yes, which languages.:.,:?:..-______________ _ 
No 
Thank you very much! 
Please return this questionnaire to your instructor 
7 
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APPENDIX 8: 
PERMISSION FORM FOR USING HUMAN SUBJECTS 
This form is a copy of a permission form for using human subjects issued by 
Graduate College in Iowa State University. 
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Last Name of Principal Investigator ___ H_~_ra __ n_g ________________ _ 
Checklist for Attachments and Time Schedule 
The following are attached (please check): 
12. [ii Letter or written statement to subjects indicating clearly: 
a) purpose of the research 
b) the use of any identifier codes (names, #'s), how they will be used, and when they will be 
removed (see Item 17) 
c) an estimate of time needed for panicipation in the research and the place 
d) if applicable, location of the research activity 
e) how you will ensure confidentiality 
f) in a longitudinal study, note when and how you will contact subjects later 
8) participation is voluntary; nonpanicipation will not affect evaluations of the subject 
13. ~ Consent form (if applicable) 
14. n Letter of approval for research from cooperating organizations or institutions (if applicable) 
1S.ztpata-gathering instruments 
16. Anticipated dates for contact with subjects: 
First Contact Last Contact 
Jan 30, 1996 Feb 16, 1996 
Month I Day I Year Month I Day I Year 
17. If applicable: anticipated date that identifiers will be removed from completed survey instruments and/or audio or visual 
tapes will be erased: 
May 5, 1996 
Month I Day I Year 
18. !:~~tiVC Officer Date Dcpanmcnt or Adminisaativc Unit 
~y¥.~ 1/z.2./f( EAJ~/s!f 
19. Decision of the University Human Subjects Review Committee: 
~ Project Approved _ Project Not Approved _ No Action Required 
Patricia M. Keith \~~S\'\'" /2aJ.ICei'cJ-£-, 
Date Signature of Committee Chairperson j Name of Committee Chairperson 
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